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57 ABSTRACT 

Embodiments of outboard motors incorporating in 
proved exhaust gas systems for preventing the ingestion 
of water into the cylinders of an alternate firing multiple 
chamber internal combustion engine. The exhaust pas 
sages are provided with a restricted communication 
with each other at a point that is above the water under 
all running conditions so as to prevent water ingestion. 
In one embodiment, the exhaust passages communicate 
with an above the water exhaust gas discharge indepen 
dently of each other and the restricted communication 
is provided between the passages by a restricted open 
ing in an exhaust pipe. In another embodiment, the 
exhaust pipe forms an expansion chamber and the indi 
vidual exhaust passages communicate with this expan 
sion chamber at points close to each other through 
restricted openings for providing the communication. 

5 Claims, 3 Drawing Sheets 
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1. 

EXHAUST SYSTEM FOR OUTBOARD MOTOR 

BACKGROUND OF THE INVENTION 
This invention relates to an exhaust system for an 

outboard motor and more particularly to an improved 
exhaust system that insures against the ingestion of 
water into the engine chambers under any running con 
ditions. 

It is well known in connection with outboard motors 
to employ a so-called "under the water” exhaust gas 
discharge for silencing the exhaust gases under high 
speed running. Where the engine employs multiple 
cylinders, it has been the practice to employ more than 
one exhaust pipe and the individual exhaust pipes all 
communicate with each other at a position that is above 
the water under normal high speed running. As is well 
known, however, the degree of submersion of the out 
board motor depends upon the speed at which the asso 
ciated watercraft is traveling. When traveling at low 
speeds or when idling, the motor is submerged normally 
to such a point that the common communication be 
tween the individual exhaust is beneath the water level. 
Under this running condition, it is the normal practice 
to provide an above the water exhaust so as to prevent 
undue back pressure on the engines. However, with 
many types of engines, there are conditions under 
which the exhaust pipe is actually at less than atmo 
spheric pressure. This is particularly true with respect 
to two cycle engines due to the overlap in the exhaust 
and intake timing. When the exhaust passage is at a 
pressure that is less than atmospheric and when the 
water level in the exhaust pipe is high, there exists a 
possibility that water may be drawn back into the en 
gine chambers under this condition. This can in some 
instances cause problems for the engine as should be 
readily apparent. 

It is, therefore, a principal object of this invention to 
provide an improved exhaust system for a marine en 
gine. 

It is a further object of this invention to provide an 
exhaust system for a marine engine that embodies an 
under water exhaust gas discharge and which will in 
sure against the ingestion of water into the engine cham 
bers under any running condition. 

SUMMARY OF THE INVENTION 

This invention is adapted to be embodied in an ex 
haust system for a marine engine having at least a pair of 
alternative firing combustion chambers. First and sec 
ond exhaust passages extend from respective of the 
chambers and terminate in a position that is beneath the 
water level under at least some running conditions of 
the associated watercraft. In accordance with the in 
vention, means provide restricted communication be 
tween the first and second exhaust passages above the 
water level under those certain running conditions. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view, with portions bro 
ken away, of an outboard motor constructed in accor 
dance with a first embodiment of the invention and as 
attached to the transom of an associated watercraft. The 
figure illustrates the condition when running at low 
speeds or when idling. 
FIG. 2 is a rear elevational view, with portions bro 

ken away, of the outboard motor. 
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2 
FIG. 3 is a cross-sectional view taken along the line 

3-3 of FIG. 2. 
FIG. 4 is a cross-sectional view, in part similar to 

FIG. 3, showing another embodiment of the invention. 
FIG. 5 is a cross-sectional view taken along the line 

5-5 of FIG. 4. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring first to the embodiment of FIGS. 1 through 
3, an outboard motor constructed in accordance with 
this embodiment is identified generally by the reference 
numeral 11. The outboard motor 11 is comprised of a 
power head, indicated generally by the reference nu 
meral 12, a drive shaft housing, indicated generally by 
the reference numeral 13 and a lower unit 14. The drive 
shaft housing 13 is supported for steering movement 
about a generally vertically extending axis by means of 
a swivel bracket 15 in a known manner. The swivel 
bracket 15 is, in turn, pivotally connected to a clamping 
bracket 16 for pivotal movement about a horizontally 
extending tilt axis defined by a pivot pin 17. The clamp 
ing bracket 16 carries means for affixing the outboard 
motor 11 to a transom 18 of an associated watercraft. 
The power head 12 includes an internal combustion 

engine 19 which, in the illustrated embodiment, is of the 
V4, two-cycle type. It is to be understood that the in 
vention may be utilized in conjunction with engines of 
other types including four-cycle and non-reciprocating 
engines. However, the invention has particular utility in 
conjunction with engines having at least two alternately 
firing combustion chambers and particular utility in 
connection with two-cycle engines wherein there are 
large degrees of overlap between the intake and exhaust 
timing. 
The engine 19 is surrounded by a protective cowling 

21 which may be of any known type. 
The engine 19, as has been noted, is of the V4 type 

and has a first bank containing cylinders 22 and 23 and 
a second bank containing cylinders 24 and 25. Pistons 
contained within the cylinders 22, 23, 24 and 25 are 
connected by means of connecting rods to drive a 
crankshaft 26 in a known manner. The crankshaft 26 
rotates about a vertically extending axis and drives a 
drive shaft 27 that extends through the drive shaft hous 
ing 13 and into the lower unit 14. A suitable forward, 
neutral, reverse transmission (not shown) may be con 
tained within the lower unit 14 for driving a propeller 
28 in a known manner. The engine 19 is of the liquid 
cooled type and a water pump 29 is driven from the 
drive shaft 27 for delivering coolant to the engine 19 in 
a known manner. 

Since the engine 19 is of the two-cycle type, the cylin 
ders 22 and 23 are formed with respective exhaust ports 
31 and 32. These exhaust ports communicate with an 
exhaust manifold 33 that is formed within a casting of 
the engine 19. In a similar manner, the cylinders 24 and 
25 are provided with exhaust ports 34 and 35 that com 
municate with an exhaust manifold 36 formed in the 
same engine casting. The exhaust manifolds 33 and 36 
are separated from each other by means of a dividing 
wall 37. 
The lower ends of the exhaust manifolds 33 and 36 

communicate with exhaust passages.38 and 39 formed in 
a spacer plate 41 that divides the engine 19 from the 
drive shaft housing 13 and which supports the engine 19 
upon the drive shaft housing 13. The passages 38 and 39 
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in the spacer plate 41 are separated from each other by 
means of a dividing wall 40. 
An exhaust pipe, indicated generally by the reference 

numeral 42 is contained within an expansion chamber 43 
formed by an outer casing 44 of the drive shaft housing 
13. The exhaust pipe 42 has a first exhaust passage 45 
that communicates with the spacer plate ecxhaust pas 
sage 38 and a second exhaust passage 46 that communi 
cates with the spacer plate exhaust passage 39. The 
exhaust pipe exhaust passages 45 and 46 are separated 
from each other by a dividing wall 47. 

Below the dividing wall 47, the exhaust passages 45 
and 46 communicate with each other and with an ex 
haust gas discharge opening 48 that discharges exhaust 
gases into the expansion chamber 43. It should be noted 
that when operating at high speeds, the associated wa 
tercraft raises in the water level and there will be no 
water in the area adjacent the exhaust gas discharge 
opening 48 so that there will be free communication 
between an exhaust passage, indicated generally by the 
reference numeral 49, and consisting of the exhaust 
manifold and passages 33, 38 and 45 and an exhaust 
passage 51 comprised of the exhaust manifold and pas 
sages 36, 39 and 46. The exhaust gases are discharged 
from the expansion chamber 43 under high speed run 
ning through an underwater exhaust gas discharge of 
any known type and which may include a through the 
hub propeller discharge. 
When the watercraft is traveling at a low speed or 

when the engine 19 is idling, the watercraft and out 
board motor 13 will become more deeply submerged in 
the body of water in which the outboard motor 11 is 
operating. Under this condition, the water level, as 
shown in FIGS. 1 and 2, will rise sufficiently so as to 
extend above the lower end of the partition 47 so that 
the exhaust passages 49 and 51 will no longer be in 
communication with each other. Under this condition, 
the water pressure is higher than the exhaust gas pres 
sure and an above the water exhaust gas discharge is 
provided for this running condition which will now be 
described. 
The exhaust pipe 42 is provided with a pair of re 

stricted openings 52 and 53 which communicate the 
exhaust passages 45 and 46 with the expansion chamber 
43 at a point above the water level and close to the 
spacer plate 41. Thus, exhaust gases may flow from the 
exhaust passages 49 and 51 into the expansion chamber 
43 at slow speeds through the restricted openings 52 
and 53. These exhaust gases then pass through an open 
ing 54 formed in a partition 55 of the drive shaft housing 
44 into a further expansion chamber 56. From the ex 
pansion chamber 56, the exhaust gases may be dis 
charged to the atmosphere through an above the water 
slow speed exhaust gas discharge 57. It should be noted 
that the slow speed exhaust gases are silenced by pass 
ing through the restricted openings 52 and 53, expand 
ing in the expansion chamber 43, again flowing through 
a restricted passageway 54 and expanding in the expan 
sion chamber 56 and subsequently passing to the atmo 
sphere through the restricted opening 57. 

It has been noted that the cylinders 22, 23, 24 and 25 
fire alternatively. Because of this, there will be times 
when the pressure in the exhaust passages 49 and 51 are 
less than atmospheric pressure. This is a result of the 
overlap between the inlet and exhaust porting of the 
engine 19, as is well known. With the construction as 
thus far described, this negative pressure in the exhaust 
passages 49 and 51 could cause water to be drawn up 
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4. 
through these exhaust passages and enter back into the 
engine cylinders through the exhaust ports 31, 32, 34 
and 35. The same phenomenon can also occur when one 
engine is exhausting as the increased pressure can cause 
the water level to rise in the other exhaust passage and 
enter the cylinders. This can be harmful to the engine, 
as should be readily apparent. 

In order to avoid these possibilities, a restricted con 
munication is provided between the exhaust passages 49 
and 51 at a location that will be above the water level 
under all running conditions. This may be conveniently 
done in the illustrated embodiment by terminating the 
dividing wall 47 of the exhaust pipe 42 at a spaced loca 
tion from the spacer plate 41 so as to provide a re 
stricted communicating passageway 58. It should be 
noted that the firing order of the engine is such that only 
one of the exhaust passages 49 and 51 will be below 
atmospheric pressure at any given instant. Thus, this 
lower pressure exhaust passage may draw air from the 
other exhaust passage through the restricted opening 58 
to insure that water will not be drawn up into the engine 
cylinders. 

In the embodiment of the invention thus far described 
(FIGS. 1 through 3), the individual exhaust gas passages 
49 and 51 communicated with the slow speed above the 
water exhaust gas independently of each other. FIGS. 4 
and 5 show an embodiment of the invention wherein the 
exhaust passages communicate with the slow speed 
exhaust gas discharge through a common expansion 
chamber thus eliminating the necessity for providing 
the separate communicating passageway 58. Certain 
elements of the embodiment of FIGS. 4 and 5 are the 
same as the previously described embodiment and 
where this is the case, those elements have been identi 
fied by the same reference numerals and will not be 
described again in detail. 

In this embodiment, an exhaust pipe, indicated gener 
ally by the reference numeral 81 has a pair of exhaust 
gas passages 82 and 83 which communicate with their 
upper ends with the exhaust gas passages of the spacer 
plate 41 and the exhaust manifolds (not shown) of the 
associated engine 19 in the manner previously de 
scribed. The exhaust passages 82 and 83 are separated 
from each other by means of a dividing wall 84 that 
extends from the spacer plate 41 downwardly to a point 
adjacent the exhaust gas discharge which is not shown 
but which is the same as in the previously described 
embodiment. Hence, a pair of separate exhaust gas pas 
sages 85 and 86 are formed that communicate with 
alternately firing cylinders of the engine. 

In this embodiment, the exhaust pipe 81 has a rear 
wardly extending projection 87 that defines and expan 
sion chamber 88 that extends along the rear edges of 
both of the exhaust passages 82 and 83. The exhaust 
passages 82 and 83 communicate with the expansion 
chamber 88 by means of a pair of restricted openings 89 
and 91. These openings 89 and 91 are positioned closely 
adjacent each other, as may be seen in FIG. 4, and 
because of this and their common communication with 
the expansion chamber 88, there is restricted communi 
cation between the exhaust passages 85 and 86. This 
restricted communication will prevent water from 
being drawn back into the engine cylinders under all 
running conditions. 
The exhaust gases are discharged from the expansion 

chamber 88 into the expansion chamber 43 through a 
restricted opening 92. From there, the exhaust gases are 
discharged into the expansion chamber 56 through the 
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opening 54 and then to the atmosphere through the 
opening 57 as with the previously described embodi 

ent. 
It should be readily apparent from the foregoing 

description that a highly effective exhaust system has 
been illustrated and described which permits exhaust 
gas silencing under all running conditions and also 
which will insure against ingestion of water back into 
the engine cylinders under any running conditions. 
Although two embodiments of the invention have been 
illustrated and described, various changes and modifica 
tions may be made without departing from the spirit and 
scope of the invention, as defined by the appended 
claims. 
What is claimed: 
1. An exhaust system for a marine engine having at 

least a pair of alternate firing combustion chambers, a 
first exhaust passage extending from one of said cham 
bers and terminating in a position that is below the 
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15 

water level under at least some running conditions of 20 
the associated watercraft, a second exhaust passage 
extending from another of said chambers and terminat 
ing in a position that is beneath the water level under at 
least some running conditions of the associated water 
craft, means providing restricted communication be 
tween said first and said second exhaust passages above 
the water level under said certain running conditions 
for permitting gas to flow from one of said exhaust 
passages into the other of said exhaust passages in the 
event a negative pressure is created in said other exhaust 
passage for preventing water from being drawn into the 
combustion chamber communicating with said other 
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6 
exhaust passage, said exhaust passages communicate 
with an under water exhaust for high speed exhaust gas 
discharge under the water, and an above the water 
exhaust with which said exhaust passages communicate 
for above the water exhaust gas discharge when operat 
ing under the certain running conditions. 

2. An exhaust system as set forth in claim 1 wherein 
the exhaust passages communicate with the above the 
water exhaust independently of each other. 

3. An exhaust system as set forth in claim 2 wherein 
the exhaust passages are formed in part by an exhaust 
pipe having a dividing wall defining parallel first and 
second exhaust gas passages, the restricted opening 
being formed in said dividing wall and the communica 
tion of the exhaust passages with the above the water 
exhaust comprising restricted openings extending 
through outer walls of said exhaust pipe. 

4. An exhaust system as set forth in claim 1 wherein 
the exhaust passages communicate with the above the 
water exhaust through a common expansion chamber 
for providing the restricted communication therebe 
tWeen. 

5. An exhaust system as set forth in claim 4 wherein 
the exhaust passages are formed in part by an exhaust 
pipe having a dividing wall defining parallel first and 
second exhaust gas passages, the common expansion 
chamber being formed by said exhaust pipe and said 
passages communicating with the common expansion 
chamber through respective restricted openings posi 
tioned contiguous to each other. 

8 : 


